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BLOOD-PRESSURE OBSERVATIONS IN SUR-

GICAL CASES. REPORT OF THE COMMIT-
TEE ON RESEARCH FOR THE DIVISION
OF SURGERY, HARVARD MEDICAL SCHOOL,
JANUARY, 1904

Introduction.
On Feb. 1, 1903, the following letter was sent

out by the Committee on Surgical Research of
the Division of Surgery of the Harvard Medical
School to the surgeons of the Massachusetts
General Hospital, the Boston City Hospital and
the Children's Hospital.

Department of Surgery,
Harvard Medical School, Feb. 1, 1903.

Dear Sir: The recent work by Dr. Crile on surgicalshock and the representation by Dr. Gushing of the
importance of blood-pressure observations in surgical
diagnosis and treatment have produced a widespreadinterest in these methods of investigation of surgical
problems, and one which the Surgical Department of
the Harvard Medical School desires to encourage in
every way within its power.

To this end the Committee on Surgical Research has
organized an investigation, in order to determine, so
far as the opportunities in this community will allow,
the extent to which blood-pressure observations in
surgical cases may be of value from a clinical point of
view.

The committee will be glad to receive the suggestions
of all surgeons who may be interested in the subject,
and they cordially invite your criticism of the follow
ing plan:

(I) It is proposed that a representative of the com-
mittee be appointed for each of the hospitals here con-

cerned, the Massachusetts General, Boston City and
Children's. This representative of the committee will
provide the apparatus necessary for the estimation of
blood pressure in clinical cases, and will give such
instruction to house officers and nurses as may be
needed to obtain a general use of the apparatus. He
will, when desired, make observations himself and
record results. He will then collect and classify the
results for each hospital and assemble them for incor-
poration in a general report.

('_') No surgical cast- will be reported except so far
as its bearing upon the value of blood-pressure obser-
vations is concerned, and no case will be reported with-
out the special consent of the surgeon in charge nor
without due credit being given to him in the report.

(3) It is hoped that surgeons will avail themselves
of this opportunity to procure blood-pressure observa-
tions upon their patients, and that by July 1, 1903, so

large a number of clinical observations may be avail-
able as to permit the publication of reports which will
be of value to the profession.

(4) The co-operation of the Department of Physiol-
ogy has been secured, in order that a rigid criticism
may be brought to bear upon these investigations
from a scientific point of view.

(5) The points which have appeared to the com
mittee to be of most importance in this investigation
are as follows :

(a) Does the Riva-llocci apparatus indicate the true
blood pressure with sufficient accuracy for
clinical purposes?

(b) In what cases and under what circumstances are

the errors due to the apparatus so great as to
invalidate its advantageous use?

(< ) What is tho value of blood-pressure observations,
(1) As an indication for or against operation?
(2) During the course of an operation?
(3) In after-treatment of surgical cases?

It is the hope and desire of the committee that
general co-operation may be secured in this investiga-
tion from all the surgeons on duty in the above-men-
tioned hospitals, and that a large number of observa-
tions may be recorded, in order that ¡t just estimate of
their value may be obtained.

Should this investigation, as proposed by the com-

mittee, appeal to you as worthy of your support, will
you kindly sign and post the enclosed postal card before
Feb. 7? A representative of the committee will then
call upon you, to ascertain more particularly the extent
to which you desire to avail yourself of the committee's
assistance and to arrange the details of the undertak-
ing.

Very truly yours,
Herbert L. Burrell,
Edwahd 11. Nichols,
Robert B. Greenough,Committee of the Surgical Department
on Research Work.

The response to tins letter was practically unanimous,
and the committee desires here to express its thanks
to the following surgeons who gave permission for the
use of their wards for the purposes of this investigation:

Dr. F. G. Balch, Dr. H. H. A. Beach, Dr. J. B. Blake,
Dr. W. P. Bolles, Dr. J. T. Bottomley, Dr. E. G. Brack-
ett, Dr. G. W. W. Brewstcr, Dr. H. L. Burrell, Dr. A.
T Cabot, Dr. Farrar Cobb, Dr. E. A. Codniau, Dr. W.
M. Conant, Dr. H. W. Gushing, Dr. John Dane, Dr. J.
W. Elliot, Dr. W.E. Faulkner, Dr. F. B. Harrington,
Dr. J. C. Hubbard, Dr. R. W. Lovett, Dr. F. B. Lund,
Dr. S. J. Mixter, Dr. G. H. Monks, Dr. J. <!. Mumford,
Dr. J. C. Munro, Dr. C. A. Porter, Dr. C. B. Porter, Dr.
Abner Post, Dr. M. II. Richardson, Dr. C. L. Seudder,
Dr. J. S. Stone, Dr. Augustus Thonulikc, Dr. Paul
Thomdike, Dr. J. C. Warren, Dr. F. S. Watson.

Dr. W. E. Faulkner, for the Boston City Hospi-
tal; Dr. J. S. Stone, for the Children's Hospital;
and Dr. F. T. Murphy, for the Massachusetts
General Hospital, were invited to exercise a

general supervision of fhe work, and to report
upon the value of the results. The Riva-Itocci
sphygmomanometer was employed as intro-
duced in his country by Dr. Harvey Gushing,
and the apparatus was supplied from various
sources. Five instruments were provided for
use in the different hospitals. In order that the
results might bear comparison, although obtained
by different observers, a description of the appa-
ratus was issued and general directions for its
use were given substantially as follows:

Description of apparatus. —The apparatus
consists of a dilatable rubber armlet, 5 cm. in
width, encased in a covering of canvas, which
can be adjusted to various sizes by means of
hooks and eyes. This armlet is connected by
rubber tubing to a rubber syringe-bulb with a
dilatable reservoir such as is used with the thermo-
cautery. Inserted between the armlet and the
bulb, and connecting with the other tube by
means of a Y-shaped joint, is another piece of
tubing leading to a mercury manometer, to which
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is attached a scale graded in millimeters, with
the zero point at the level of the mercury. At
the distal side of the manometer there is placed
an escape-valve closed by a stop-cock, by means
of which the pressure in the armlet can be re-
leased. The armlet is adjusted loosely to the
arm just above the bend of the elbow, with the
forearm flexed 30° to 45° and thus held on the
same level with the body during the experiment.
The armlet is dilated by forcing air from the
rubber bulb until the radial pulse is obliterated
by the pressure exerted on the brachial artery.
At that degree of pressure which just obliterates
the radial pulse the height of the column of
mercury on the manometer scale is noted and
regarded as the systolic blood pressure measured
in millimeters of mercury. The reservoir of the
manometer should be on the same level as the
heart of the patient under examination, and, un-
less otherwise stated, all pressures are taken with
the patient in the prone position. The pulse-
rate is counted after the recording of the pressure.
After each record the escape-valve should be
opened to relieve the constriction before attempt-
ing a second reading. In palpating the radial
pulse the amplitude of the beat will be noticeably
increased during slight compression. With in-
creasing compression it will gradually diminish
until lost. Respiratory disturbances and phys-
iological variations may cause some difficulty
in getting an accurate reading at the first rise of
the mercury column, but by maintaining the
level for a few seconds or by the comparison of
several readings, this is usually readily obviated.
The point at which the pulse can be again pal-
pated after it has been cut off is usually uniformly
about 5 or 10 mm. lower than the point at which
it disappeared.

The papers presented by Drs. Faulkner, Stone
and Murphy represent the conclusions obtained
in three different hospitals by different observers.
No influence is exerted by the committee on the
interpretation of the results, nor upon the man-
ner of their communication. It was only stipu-
lated that the observations be made with the
same or similiar apparatus and uniform method
of application. The general conclusions of each
of these observers are recorded in his report, and
a brief summary of the conclusions which appear
to the committee to be justified by a considera-
tion of the three series of observations is provided
at the end of the communication. In this final
summary an attempt is made to answer as cor-
rectly as possible the questions propounded in
the original circular of the committee.

It is assumed in this communication that the
Riva-Rocci sphygmomanometer registers more
or less accurately the systolic blood pressure.
Proof of this assumpt on, however, so far as is
known to this committee, has not yet been pro-duced. Attempts to obtain control observati ns
by the use of an actual arterial manometer in
man have not been recorded, and the different
conditions in animals are not such as to ensure
accurate results. It is tho opinion of this com-
mittee that a series of such observations upon

the human subject, or upon monkeys, is greatly
to be desired as a test of the Riva-Rocci instru-
ment. Until this is done, however, a clinical
estimate of its value, such as is provided in the
following report, is all that can be offered.

Report on Blood-Pressure Observations at
the Boston City Hospital By William E.
Faulkner, M.D.
The following cases of blood-pressure obser-

vations were made at the Boston City Hos-
pital. The apparatus used was the modified
Riva-Rocci sphygmomanometer. The conclu-
sion of the writer is that in the general run
of surgical cases blood-pressure observations do
not point out dangers that could not be foreseen
by observations of the patient's pulse, respira- •

tion and general condition, but that in head
injuries a high blood tension may be an indica-
tion of brain compression when the pulse would
not lead us to suspect such a condition.

I. J. M., compound fracture of skull. Service of
Dr. Watson. Thrown from horse twenty minutes
before entrance. Comatose. Responds to pain and
stimulus. No paralysis. Knee jerks and plantar
reflexes lively. Ankle clonus. Pupils dilated, right
the more. Eyes rotated to right. Comminuted
fracture left upper mid-parietal region. Brain sub-
stance visible.

Operation.
—

Ether. Loose bits of bone removed.
Brain found much lacerated. Considerable hemor-
rhage from middle meningeal region controlled by
packing. Condition poor at end of operation. Died
eight hours after injury.

Remarks. — In this case the drop in the
pulse-rate is suggestive of compression from a

hemorrhage other than that from the middle
meningeal, which was controlled by operation.
With this wag a concomitant rise in blood
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